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RAPID DEVOLATILIZATION AND HYDROGASIFICATION OF BITUMIKXE COAL. 
D.B. Anthony, H.C. Ho t t e l ,  J . B .  Howard, and H.P. Meissner, Department of Chemical 

Engineering, Massachusetts I n s t i t u t e  of Technology, Cambridge, Massachusetts 02139 

Rapid d e v o l a t i l i z a t i o n  and hydrogas i f ica t ion  of a P i t t sbu rgh  Seam bituminous coa l  
were s tud ied  and an epproximate c o a l  conversion (weight l o s s )  model w a s  developed t h a t  
accounts f o r  secondary char-forming r e a c t i o n s  among v o l a t i l e s .  
l aye r  samples ef s m ~ l l  ccs1 p a r t i c l e s  supported on wire mesh hear ing  elements were 
e l e c t r i c a l l y  heated in  hydrogen and hydrogen/helium mixtures.  
measured as a func t ion  of r e s idence  t ime (0.05-20 sec . ) ,  temperature (400-11OO0C), 
heating rate ( lo2  - l o 4  'C/sec.), t o t a l  p ressure  (0.001 - 100 atm),  hydrogen par t ia l .  
p ressure  (0 - 100 a tn ) ,  and p a r t i c l e  s i z e  50 - 1000pm). Rate of weight l o s s  under these 
condi t ions  appears to be con t ro l l ed  by thermal decomposition r eac t ions  t h a t  form vola- 
t i l e s  and i n i t i a t e  a sequence of secondary r eac t ions  lead ing  t o  char .  
s i t i o n  i s  modelled a s  a l a r g e  number of p a r a l l e l  f i r s t - o r d e r  r eac t ions  having a 
s t a t i s t i c a l  d i s t r i b u t i o n  of  a c t i v a t i o n  energ ies  (20-89 kcal/mole).  
secondary r eac t ions  t o  weight l o s s  i s  descr ibed  by a s e l e c t i v i t y  expression derived from 
the  assumption t h a t  cha r  formation by t h e s e  r eac t ions  competes with hydrogenation 
r eac t ions  and d i f fus iona l  escape of v o l a t i l e s  from t h e  p a r t i c l e .  
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